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Owing to the fact that the addition of fresh silica often destro3rs
all traces of the growth-stages of a flint, very little information can
be obtained when the process is complete and the nodule a mere
solid mass of flint. Fortunately there are innumerable cases to be
found in every stage of development, and those who care to look
can find them in most districts of the S.E. of England where the
Upper Chalk exists. The absence of flint in our lower beds' would
of course be explained by the assumption that only half the beds were
above the sea-level when the process of segregation was going on.

I may, in conclusion, reduce my suggestions to the following pro-
positions :—

1st. That Flint in the form now found in the Chalk was deposited
subsequent to its upheaval above sea-level.

2nd. That whilst the large quantity of siliceous sponge spioules
present must have had a considerable share in the formation of the
nodular and perhaps the tabular flints, yet quite as frequently various
other hard substances and even empty spaces assisted.

3rd. Chalk flints grew after the manner of crystals [or concretions?]
and were regulated by similar laws.

TUNBRIDGE WELLS.

XI.—ANOTHER VIEW OF THE SUBMERGENCE OF THE BRITISH ISLES

DURING THE GLAOIAL PERIOD.

By JAMES D. HARDY.

I QUITE agree with the submergence of the British Isles during
the last or any Glacial period ; but I totally disagree with the

theory that there has been any such depression of the land as is
generally put forward b}' geologists. Where is the evidence of such
depression ? Certainly not since Pliocene times, unless the whole
of Great Britain sunk and rose simultaneously like the parallel
motion of a beam engine. Such a motion would imply not only a
surface movement, but also a sinking of all underlying strata. How
such a theory ever held for a time is a puzzle to me, excepting the
absolute necessity of finding some reason for the sand and shell
deposits up to 1500 feet O.D. That the whole of England and at least
the greater part of Scotland was covered with water there is evidence
enough, and that Britain was not covered with an Ice-cap there is
also evidence, if one will look at it free of all old book theories.
Geologists—like other specialists—follow their bell-wethers, first in
one direction, then in another, and are rarely able to bring other
knowledge to bear on their arguments, as I have found when ai'guing
on this depression theory with them.

1 Mr. David Forbes, F.K.S., pointed out, many years ago, that the Hard Chalk
and Grey Chalk really contained an equal quantity of silica as the Upper Chalk with
flints, but it had not segregated out into flints in the former as in the latter formation.
An excellent account of the Chalk formation and of the Flints and their probable mode
of origin will be found in the Geology of England and Wales by Horace B. Wood-
ward, F.G.S. (1887) pp. 397-401. See also paper on Banded Flints by Dr. S. P.
Woodward (GEOL. MAG. 1864, pp. 145-149, Plates VII. & VIII.), and the Isle of
Thanet and its Continuity of the Flint Floorings by F. A. Bedwell, M.A., F.R.M.S.
(GEOL. MAO. 1874, pp. 17-22, and Proc. Geol. Assoc. 1873, vol. iii. pp. 217-238,
pi. iv.).—EDIT. GEOL. MAG.
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278 James D. Hardy—Glacial Submergence.

What is the evidence with which we have to deal ? Beyond the
deposits of shell and sand at 1500 feet O.D. there are the remains of
glaciers from the Cumberland Hills and Snowdonia—also the Scotch
glaciers; of great boulders removed for some miles from the parent
rocks, evidently the work of icebergs. Beyond this there are the
great masses of Boulder-clays and Crags on the East coast. The
Scotch hills bear evidence of Ice action, but not necessarily an Ice-
cap—in fact their scorings on the high levels and the roches moutonnes
of the Lowland-s point to moving ice as the cause. Floe-ice probably
of great thickness floating away from the higher hills towards the
lower—or following the outlet stream.

Now if we look to the South Polar regions, even at the present
time, we have quite sufficient evidence to guide us to a proper
appreciation of the condition of Britain during the last Ice-age; we
see there an accumulation of ioe aud snow down to the 55° parallel
(at least). This is entirely surrounded by water. What is the
probable thickness of the ice at the South Pole ? Taking an angle
of only half a degree at 50° south will give us twelve miles at the
Pole. We have only to read Nansen's "Journey across Greenland"
to see that it does not require 40° of latitude to give a thickness of ice
and snow sufficient to cover the highest hills of that country, but
only 1000 miles, though this ice is the remains to some extent, of
the last glacial period. We are thus justified in assuming that at
the extreme of the glacial epoch, the ice at the North Pole was of
the same depth as at the South Pole at the present time. We also
find that the level of the water is maintained equally at the edge of
both the northern and southern ice. This is the great factor of my
theory respecting the conditions presented over England and Scot-
land. Transposing the positions, we have an ice-cap reaching as far
south as the northern part of Scotland and the mater rising level to it.
If the ice-caps at the Poles were 12 miles thick then the water (at
•J0 angle) would be 2000 feet deep over the central parts of England.
This is the submergence dear to geologists, but no depression of
land is required. Icebergs breaking away from the edge of the ice-
cap would carry any of the boulders we see, and the floe-ice, as the
water decreased in depth as the glacial period was passing away,
would cause all the scoring and smoothings everywhere observed.
The glaciers and moraines express the last of the ioe action after the
water had left the land, but while it was still under the influence of
a cold period.

As I referred to the southern pole as being now under the influ-
ence of an ice-cap, it shows that it. is not necessary to bring Dr.
Croll's theory of the lengthening out of the orbit to cause a glacial
period, as the orbit at the present time is as nearly circular as it can
be; but that such is simply due to the proportion of winter days to
summer days (166 to 199), and the action of the sun on the ice-sheet
during the latter term (vide Nansen again).

I now come to the crux of this argument, viz., the rise and fall of
the water. For some years I have been very much puzzled to account
for this. It was evident to rne that water covered the land; but
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where did it come from, and where has it gone ? and that so gradually
as to lay down our Crags so uniformly—until disturbed by passing ice-
sheets ; but I have found that it is the nature of the ocean, especially
at the Poles, to find its level according to the height of the ice-cap.
That some natural law was at work to cause this there can be no
doubt, and this is to be found in the attraction of the accumulated
mass of ice. A continent of ice 5400 miles iu diameter, with an average
of six miles in thickness above the normal level, must exert a very
appreciable amount, especially as this is accumulating at the same
time that the ice at the North Pole is losing its attractive power.
But we shall have to clear away some of the cobwebs of science—
especially astronomical—before men's minds are free and unbiassed
enough to approach the consideration of this question from this
point of view, so here I must leave it for the present.

REVIEWS.

THE GEOLOGY AND PALEONTOLOGY OF QUEENSLAND AND NEW
GUINEA. With sixty-eight Plates and a Geological Map
of Queensland. By KOBEBT L. JACK, F.G.S., Government
Geologist for Queensland; and ROBERT ETHEKIDGE, junior,
Government Palaeontologist (New South Wales). Published
under the authority of the Hon. W. 0. Hodgkinson, Minister
for Mines, etc., Queensland. Crown 4to. pp. xxx. and 768.
Plates 68, and Map of 6 sheets. Brisbane: Beal. London:
Dulau & Co., 1892.

TO bring within the compass of a single volume a description of
the Geology and Palaeontology of such an extensive area as the

colony of Queensland must needs involve a great amount of arduous
work, and when this has to be accomplished in the intervals of
ordinary survey work, there is reasonable excuse for the delay
which has taken place in bringing out this volume. As regards the
geological portion, the delay has been advantageous in permitting
the results of the latest surveys to be incorporated in it, but some of
the paleeontological investigations have been already anticipated by
other authors. In Queensland, as in new countries generally, the
portions first examined are those which promise to yield economic
minerals, and hence the survey has been carried on in numerous
isolated areas, and the geological boundaries of the intervening
portions have been determined from the best information available.
It will therefore be readily understood that the lines on the map,
now published on the scale of 16 miles to an inch, will probably
require modification when a more complete survey has been carried
out. For the earlier geological work in Queensland we are indebted
to the late Eev. W. B. Clarke, Mr. S. Stutchbury, Mr. Aplin, Mr. A.
C. Gregory, and more especially to the late Mr. Eichard Daintree.
Since 1877, when Mr. Jack commenced his work in the colony, the
survey has issued no fewer than 88 reports, most of which relate to
mining areas.
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